Genetic polymorphisms in the MMP-2 and MMP-9 genes and breast cancer phenotype.
The matrix metalloproteinases (MMPs) have been shown to play important roles in cancer progression. In this study we examined whether common genetic variants in two key MMPs are associated with phenotypic features of breast cancers and patient outcome. A single nucleotide polymorphism in the promoter region of MMP-2 (-1306 C-->T) abolishes Sp1 binding and is associated with lower transcriptional activity, while another in the promoter region of MMP-9 (-1562 C-->T) increases the transcription of this gene. MMP-2 TT homozygous patients had smaller tumors (p=0.006) and contained lower concentrations of estrogen receptor (ER; p=0.002) compared to patients with the MMP-2 CC or CT genotype. Homozygosity for the MMP-2 -1306 T allele was associated with markedly different patient survival depending upon tumor ER status. For patients with ER negative tumors, the MMP-2 TT genotype was associated with poor survival (2/8 patients alive at end of study, 25%) compared to the CC or CT genotypes (59/70, 84%; p < 0.001). For patients with ER positive tumors, the MMP-2 TT genotype was associated with a trend for very good survival (10/10, 100%) compared to the CC or CT genotypes (130/157, 83%; p=0.16). The MMP-9 -1562 T allele was associated with features of good prognosis including non-ductal type histology, positive ER status and the absence of TP53 mutation. Patients with MMP-9 -1562 CT or TT genotypes showed marginally better prognosis compared to CC homozygotes (p=0.06). These findings suggest that breast cancer phenotype and outcome can be influenced by common functional polymorphisms in MMP genes.